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Fc receptor modulating compounds and compositions 



Field of the invention 

The invention relates to a novel dass of Fc receptor modulating compotmds. More 
particularly tiie present invention relates to a pharmaceutical composition comprising an 
Fc receptor modulating compound in combination with a pharmaceutically acceptable 
carrier. 

Backgroimd of the invention 

The immtme system, once triggered by a foreign organisnv responds by generating a 
series of molecules, including molecules known as antibodies, which facilitate the 
destruction of the foreign organism. Autoimmune diseases are a group of disorders 
characterised by the failure of the immune system to distinguish between foreign and 
healthy tissue within the body. The immune system then generates antibodies to healthy 
or normal tissue including bones and joints (rheumatoid arthritis), platelets (immune 
tiiromboc3rt:openia pvirpura and blood vessels/ connective tissue (systemic lupus 
erjrthematosus). 

Although the trigger for autoimmtme diseases is not completely understood, treatments 
have been developed that inhibit or halt tiie severity of the damage done to healthy tissue. 

Antibodies produced by people suffering autoimrnxme diseases bind to healthy tissue 
resulting in formation of 'immune complexes'. These immime complexes bind to 
receptors on the surface of inflammatory white blood cells, called Fc receptors {FcRj. 
When the immtme complex binds to the FcR, white blood cells are activated releasing a 
series of chemicals known as cytokines into the blood system. These chemicals lead to the 
destruction of tissue and joints and also propagates the immime response so that attack 
on healthy tissue continues. 

Traditional treatments, such as those for rheumatoid arthritis, include the use of cytotoxic 
agents such as methotrexate. Methotrexate non-spedfically kills all dividing cells, 
eliminating the ceUs producing the antibodies. The major side effect of methotrexate is 
that it non-spedfically kills cells of the immime system leaving title patient immuno- 
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supressed. More recently, a number of new products have been launched which inhibit 
the naturally produced chemicals that lead to tissue/ joint destruction. The Umitation of 
some of these products is that they target only one of the many inflammatory chemicals 
released. For example, Enbrel and Remicade inhibit the action of Tumour Necrosis Factor 
alpha ( TNP) whilst Kineret inhibits Ihterletikin-1. 

It would be understood by the person skilled in the art that although the above discussion 
principally concerns rheumatoid arthritis, the scope of the present invention is not so 
limited and the scope extends to otiier autoimmime diseases sudi as immtine 
thrombocytopenia purpura, systsmic lupus erythematosus and Crohn's disease. 

The Fc receptor is a useful target for drug development because it is upstream in the 
inflammatory process and in theory, preventing the triggering of this receptor should 
block the release of many of the tissue-damaging chemicals. 

FcRs consist of a fiamUy of highly related receptors that are specific for the Fc portion of 
immunoglobulin (Z^). Receptors have been defined for each of the immunoglobulin 
classes and as such are defined by the class of Ig to which they bind (e.g. Fc gamma 
receptors {Fcylt) bind gamma immunoglobulin {JgC), Fc epsilon receptora {FceJ^ bind 
epsilon inununoglobulin (7^^, Fc alpha receptors {FcaK) bind alpha immunoglobulin 
UgA)), Among the FcyR receptors, three sub-family members have been defined; FcyRI, 
which is a high affinity receptor for IgG; FcyRH, which are low affinity receptors for IgG 
that bind to aggregates of immune complexes; and FcyRm, which are low affinity 
receptors that bind to immune complexes. In recent times, further differentiation of these 
receptors has been achieved, such as, for example the identification of FcyRIIa. 

These receptors are highly related stioicturally but perform different ftmctions. The 
stiructure and fimction of FcyRH is of interest because of its interaction with immune 
complexes and its association with disease. 

FcyR are expressed on most hematopoietic cells, and through the binding of IgG plays a 
key role in homeostasis of the immune system and host protection against infection. 
FcyRH essentially binds only to IgG immune complexes and is expressed on a variety of 
cell types including, for example, monocytes, macrophages, neturophils, eosinophils, 
platelets and B lymphocytes. FcyRH is involved in various immune and inflammatory 
responses including antibody-dependent ceU mediated cytotoxicity, clearance of immune 
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complexes, release of inflainmatory mediators and regulation of antibody production. 
The binding of IgG to a FcyR can lead to disease indications that involve regulation by 
FcyR For example, thrombocytopenia purpura involves platelet damage resulting from 
FcyR-dependent IgG immune complex activation of platelets or their destruction by FcyR+ 
phagocytes. In addition, various inflammatory diseases including rheumatioid arthritis, 
and systemic lupxis erythematosus involve IgG immtme complexes. 

FcyRs exist at the surface of a ceU. In essence, they are dimers of two virtually identical 
struchires which meet in such as way that they defiucie a groove. Structures of these 
dimers are disdosed in Lritemational Patent Application No. WO 99/40117. The Fc 
portion of aggregated antibody binds to this groove, hence compounds deagned to 
interfere widi the binding in the groove may inhibit antibody/ receptor binding. 

PotentiaUy suitable compounds are derived from random screening as well as rational 
drug design to modulate Fc receptors. Drug design depends at least in part on the 
structure of the site to which the compounds are intended to bind. US patent 6355,683 
has postulated the sfaruchire of tiie binding region of FcyRHa binding region based on X- 
ray crystallographic analysis. It is believed that the relevant binding site (that is, the 
groove) has a Up comprising lysine and histidine residues and represents a target for 
interaction with hydrogen-bonding and/ or acidic groups in a suitable modulator. The 
wall of Ihe groove contains a phenylalanine benzene ring and may be a target for a 
hydrophobic interaction, particularly tc-tc interactions. The 'floor' of the groove includes 
Phel21, Thrl52, Leul59 and Serl61 and together with Asnl54, Lysll7 (backbone 
carbonyl) and Thr 119. These proteins are believed to be arranged to form a pocket tfiat is 
capable of strong hydrogen bonding and/or Van der Waals interactions with a modulator 
or a ligand. 

Because FcRs are involved in a variety of biological mechanisms, it is important that the 
compounds identified as suitable for affecting the binding of immunoglobulins to FcyR do 
not adversely afCect the other biological functions of FcRs. For example, US patent 
6355,683 discloses certain dasses of aromatic cyclic and amino add spedes that modulate 
binding of immunoglobulins to Fc receptors. 

While many hundreds of spedes have been identified whidi affect liie binding of 
immunoglobiilins to FcR, their binding affinity and suitability for use in drug 
formulations varies. Accordingly there is an ongoing need for identification of potential 
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new chemical species that can be used in pharmaceutical compositions for modulation of 
binding of immunoglobulins to Fc receptors. 

Summary of the Invention 

It has now been f oimd that a new group or dass of compounds have activity as Fc 
receptor modulating compounds and may be used in pharmaceutical compositions. 
These compounds typically have a core lipophilic group, substituted with a group rich in 
7i-elecb:ons, preferably having a delocalised 7C-electron system. The compounds typically 
include at least one acidic group having a 7c-electron system. 

In a first aspect, the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity having the general formula I: 

Ri Re O 




Rs 



I 

wherein 

Rl, R2, R3, R4, R5, are each independentiy selected from H, halogen, NOj, CN, 
Ci.6alkyl, CF3, aryl, heterbaryl, cylcoalkyl, cycloheteroalkyl, OCF3, OR18, SR18, 
OQ^alkyl, OQ^alkylNR18R19, Oaryl, Oheteroaryl, Ocycloalkyl, 
Ocycloheteroalkyl, OCL^alkylaryl, OCi.6alkylheteroaryl, OCi^^alkylcycloalkyl, 
OQ^cydoheteroalkyl, CO2RI8, Ci.6alkylC02R18, CONR18R19, 
Q^alkylCONR18R19, NR18R19, Q.6alkylNR18R19, NRZOC^^alkylNRlSRig, 
Ci^alkylNR20Q^alkylNR18R19, NR18COR19, Ci^alkylNR18COR19, 
Q.6alkylNR20CONR18R19, NR20CONR18R19, Q^alkylNRlSSOaRig, 
NRI8SO2RI9; 

R18, R19 are each independentiy selected from H, Ci^ alkyl, Ci^ alkyl 
cydoheteroalkyl, aryl, heteroaryl, Ci.4alkyl aryl, alkyl heteroaryl, or may 
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be joined to form an optionally substituted 3-8 membered ring optionally 
containing an atom selected from O, S, NRZl; 

R20, R21 are each independently selected from H, C^^alkyl; 

R6 is selected from H, Ci^alkyl; 

R7 is selected from H, Q^alkyl, SH, CN; 

R8 is selected from OR9, NR9R10; 

R9, RIO are each independently selected from H, Q^alkyl, Q^alkylCOzH, C^^ alkyl 
cycloheteroalkyl, aryl, heteroaryl, Ci.4alkyl aryl, alkyl heteroaryl, or may be 
joined to form an optionally substituted 3-8 membered ring optionally containing 
an atom selected from O, S, NRll; 

Rll is selected from H, Q^alkyL 

In a second aspect, the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity having the general formula II: 




n 

wherein 

Rl, R2, R3, R4, R5, R6, R7, R8, R9, and RIO are each independenfly selected from 
halogen, NOj, CN, Cj^galkyl, CF3, aryl, heteroaryl, cylcoalkyl, cycloheteroalkyl, 
OCF3, ORIS, SR18, OCi^alkyl, OC2^alkylNR18R19, Oaryl, Oheteroaryl, 
Ocydoalkyl Ocydoheteroalkyl OQ^alkylaryl, OQ^alkylheteroaryl, 
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OCwalkylcydoalkyl, OC„cydoheteroaIkyl, CQzRIS, CwalkylCOzRlS, 
CONR18R19, C„alkylCONR18R19, NR18R19, Q^ylNR18R19, 
NR20Ci^alkyINR18R19, C„alkylNR20Ci^alkylNR18R19, NR18COR19, 
CwalkylNR18COR19, CMaIkylNR20CONR18R19, NR20CONR18R19, 
Q^alkylNRlSSOzRW, NRlSSOjRW; 

R18, R19 are each independently selected from H, aSkyl alkyl 
cycloheteroalkyl, aryl, heteroaiyl, Q^alkyl aryl, alkyl heteroaiyl, or may 
be joined to form an optionally substituted 3-8 membered ring optionally 
containing an atom selected from O, S, NR21; 

R20, R21 are each independently selected from H, C^alkyl; 

Rll, R12 are each independently selected from H, Q^alkyl, halogen, OCi^alkyl. 

In a third aspect the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity having iiie general formula M: 




m 

wherein 

Rl, R2, R3, R4, R5 and R6 are each independentiy selected from H, halogen, NO2, 
CN, Cwalkyl, CF3, aryl, heteroaryl, cylcoalkyl, cycloheteroalkyl, OCF3, OR18, SR18, 
OC„alkyl, Oqt6alkylNR18R19, Oaryl, Oheteroaryl, Ocydoalkyl 
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OcycIoheteroaJkyl, OC«aIkylaiyl, OC„aIkylheteroaiyl, OCwalkylcydoalkyl, 
OCMcycIoheteroalkyl, CQiRlS, CwalkylCQzRlS, CONR18R19, 
CMalkylCONR18R19, NR18R19, Q.6alkylNR18R19, NR20C«aIkyINR18R19, 
Ci^lkylNR20CMalkylNR18R19, NR18COR19, C„alkylNRl8COR19, 
Ca^alkylNR20CONR18R19, NR20CONR18R19, C^alkylNRlSSOzRW, 
NRI8SO2RI9; 

R18, R19 are each independentiy selected from H, C,^ alkyl, alkyi 
cydoheteroalkyl, aryl, heteroaryl, Cwalkyl aiyl, C,^ alkyl heteroaryl, or may 
be joined to form an optionally substituted 3-8 membered ring optionally 
containing an atom selected from O, S, NR21; 

R20, R2.1 are each independently selected from H, Q^alkyl; 

R7 is selected from H, Cwalkyl, CF3, aryl heteroaryl, cylcoalkyl, cydoheteroalkyl, 
CO2RI8, QnalkylCOzRlS, CONR18R19, Q^ylCONR18R19, NR18R19, 

C^^alkyl^^l^8R19,^^?20C^^alkylNR18R19,C,^alkylNR20C,^alkylNR18R19, 
NR18COR19, C„alkylNR18COR19, Q^alkylNR20CONR18R19, 
NR20CONR18R19, C^allylNRlSSOjRig, NRI8SO2RI9. 

In a fourth aspect the present invention provides a compovmd capable of binding to a Fc 
receptor and modulating Fc receptor activity having the general formula IV: 




wherein 



IV 
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Rl, RZ, R3, R4, R5 and R6 are each independently selected from H, halogen, NQ^, 
CN, Q^alkyl, CF3, aryl, heteroaryl, cylcoalkyl, cydoheteroalkyl, OCF3, OR18, SR18, 
OCwalkyl, CX:2^alkylNR18R19, Oaryl, Oheteroaiyl, Ocydoalkyl, 
Ocycloheteroalkyl, OCi.6alkyIaryl, OQ^alkylheteroaryl, OCj.6alkylcydoalkyl 
OQ^cydoheteroalkyl CO2RI8, CwalkylCOjRlS, CONR18R19, 
C„aIkyICONR18R19, NR18R19, Ci^aIkyINR18R19, NR20Ci.6alkylNR18R19, 
Ci^iaIkylNR20Ci^alkylNR18R19, NR18COR19, Ci^aIkyINR18COR19, 
C„alkylNR20CONR18R19, NR20CONR18R19, C„aIkylNR18S02R19, 
NRI8SO2RI9; 

R18, R19 are each independently selected from H, alkyi, alkyl 
cydoheteroalkyL aryl, heteroaryl, Q^alkyl aryl, alkyl heteroaryl, or may 
be joined to form an optionaUy substituted 3-8 membered ring optionally 
containing an atom selected from O, S, NR21; 

R20, R21 are each independenfly selected from H Cwalkyl. 

In a fifth aspect tiie present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity comprising a core lipophilic group in the 
form of an Aryl ring substituted widi a group rich in 7t-electrons. 

In a sbdh aspect, the present invention provides a pharmaceutical composition suitable 
for modulating Fc receptor activity in an animal comprising one or more compounds 
according to the first to fifth aspects of the present invention together with a 
phacmaceutically acceptable diluent. 

In a seventh aspect, the present invention provides a method for breating an autoimmune 
disease involving Fc receptor activity comprising administering to a subject in need of 
treatment with a pharmaceutical composition according to the sbcth aspect of the present 
invention. 

In an eighth aspect, the present invention provides a method for obtaining a compound 
which modulates Fc receptor activity, the mefihod comprising: 

(a) providing or designing compounds having stiruchiral characteristics to fit in the 
groove of the FcyRIIa structure; and 



(b) screening ihe compounds for modulating activity on the Fc receptor. 
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In a ninth aspect the present invention provides a compound which modulates Fc 
receptor activity obtained by the method according to the eighth aspect of the present 



mvention. 



In a tenth aspect, the present invention provides a method for treating an autoimmune 
disease involving Fc receptor activity comprising admirtistering to a subject in need of 
treatment with a pharmaceutical composition containing a compoimd which modulates 
Fc receptor activity according to the ninth aspect of the present invention. 

In an eleveniii aspect, the present invention provides use of composition according to the 
sixth aspect of the present invention in treatment or therapies for autoimmune diseases 
involving Fc receptor activity. 

In a twelfth aspect the present invention provides use of a compound according to the 
first to fifth aspects in the manufacture of a medicament for the treatment of an 
autoimmune disease. 

Detailed Description of tiie Invention 

It has now been found that a new group or class of compounds have activity as Fc 
receptor modulating compounds and may be used in pharmaceutical compositions. 
These compounds typically have a core Upophilic group, substituted with a group rich in 
7r-electrons, preferably having a delbcaUsed w-electron system. The compounds typically 
indude at least one acidic group having a 7t-electron system. 

In a first aspect, the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity having the general formula I: 




Rl, R2, R3, R4, R5, are each independently selected from H, halogen, NOj, CN, C^alkyl, 
CF3, aryl, heteroaryl, cylcoalkyl, cydoheteroalkyl, OCF3, OR18, SR18, OC^alkyl, 
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OC2^alkylNR18R19, Oaryl, Oheteroaryl, Ocydoalkyl, Ocydoheteroalkyl, OCi^edkylaryl 
OC,.6alkylheteroaiyl, OCwalkylcycloalkyl, OQ^cydoheteroalkyl, COjRlS, 
C„alkyICpjR18, CONR18R19, C„aIkyICONR18R19, NR18R19, Q^alkylNR18R19, 
NR20C„alkylNR18R19, CwalkylNR20Ci^aIkylNR18R19, NR18COR19, 
Q^alkylNRlSCORW, CwalkylNR20CONR18Rl9, NR20CONR18R19, 
C„alkyINR18SOiR19, NR18SO;^19; 

RIB, R19 are eadi independently selected from H, Ci^ alkyl, alkyi 
cydoheteroalkyl, aryl, heteroaryl, Q^alkyl aiyl, alkyl heteroaryl, ormay 
be joined to form an optionally substituted 3-8 membered ring optionally 
containing an atom selected from O, NR21; 

R20, R21 are each independently selected from H, Q^alkyl; 

R6 is selected from H, Q^alkyl, 

R7 is selected from H, Q^alkyl, SH, CN; 

R8 is selected from OR9, NR9R10 

R9, RIO are each independently selected from H, Q^alkyl, CwalkylCOjKE, C,^ alkyl 
cydoheteroallsyl aryl, heteroaryl, Q^alkyl aryl, alkyl heteroaryl, or may be 
joined to form an optionally substituted 3-8 membered ring optionally containing 
an atom selected from Q, S, NRll 

Rll is selected from H, Cwalkyl. 

In a preferred embodiment 

Rl, R2, R3, R4 and R5 are eadi independently selected from OH, OCwalkyl, 
OCiHalkylaryl, Q^alkyl, halogen; 

R6 is selected from C^alkyl, 

R7 is selected from H, Q^alkyl, SH, CN; 

R8 is selected from OH, NR9R10; 

R9, RIO are each independentiy selected from H, C^alkyl, CMalkylCOiH. 
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In a second aspect the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity having the general formula H: 




n 

wherein 

Rl, R2, R3, R4, R5, R6, R7, R8, R9, and RIO are each independently selected from H, 
halogen, NO2, CN, Cwalkyl CF3, aryl, heteroaryl, cylcoalkyl, cydoheteroalkyl OCF3, 
OR18, SR18, OC«alkyl, OC2^alkylNR18Rl9, Oaryl, Ohetaryl, Ocydoalkyl, Ocyclohetalkyl, 
OCwalkylaxyl OC^alkylheteroaryl OQ^alkylcydoalkyl, OCwcydoheteroalkyl CO2RI8, 
C^alkylCO^RlS, CONR18R19, C«alkylCONR18R19, NR18R19, C«alkylNR18R19, 
NR20Ci.«alkylNR18R19, Q^alkylNR20Ci.6alkylNR18R19, NR18COR19, 
Ci^alkylNR18COR19, CwalkylNR20CONRl8Rl9, NR20CONR18R19, 
C„alkylNR18S02R19, NRI8SO2RI9; 

R18, R19 are each independently selected from H, alkyl, alkyl 
cydoheteroalkyl, aryl, heteroaryl, C^alkyl aryl, alkyl heteroaryl, or may 
be joined to form an optionally substituted 3-8 membered ring optionally 
containing an atom selected from O, S, NR21; 

R20, R21 are each independentiy selected from Q^alkyl; 

Rll, R12 are each independently selected from C^alkyl, halogen, OCi^alkyl. 

In a preferred embodiment 
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Rl, B2, R3, R4, R5, R6, R7, R8, RIO are each independentiy selected from H, Ci^alkyl, 
OC„alkyl, CO2H CN; 

Rll, R12 are each independently selected from H, Q^alkyl. 

In a third aspect the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity having the general formula ni: 




m 

wherein 

Rl, R2, R3, R4, R5 and R6 are each independently selected from H, halogen, NO2, CN, 
Ci^alkyl, CF3, aryl, heteroaryl, cylcoalkyl, cycloheteroalkyl, OCF3, OR18, SR18, OCi^aUcyl, 
OQ-salkylNRlSRig, Oaryl, Oheteroaryl, Ocycloalkyl, Ocycloheteroalkyl, OCwalkylaryl, 
OQ^alkylheteroaryl, OCi^alkylcycloalkyl, OQ^cycloheteroalkyl, CO2RI8, 
CMalkylC02R18, CONR18R19, Ci^alkylCONR18R19, NR18R19, Cwalkyl]SIR18R19, 
NR20C,.6alkylNR18R19, Q^alkylNR20Ca^ialkylNR18R19, NR18COR19, 
CwalkylNR18COR19, Q^alkylNR20CONR18Rl9, NR20CONR18R19, 
C„alkyllSfR18S02R19, NR18S02R19; 

R18, R19 are each independently selected from H, alkyl, alkyl 
cycloheteroalkyl, aryl, heteroaryl, Q^alkyl aryl, Cj^ alkyl heteroaryl, or may 
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be joined to form an optionally substituted 3-8 membered ring optionally 
containing an atom selected from O, S, NR21; 

R20, R21 are each independently selected from H, Cwalkyl; 

R7 is selected fromH, Q.6alkyl, CF3, aryl, heteroaryl, cylcoalkyl, cydoheteroalkyl, COjRlS, 
Q^alkylCOiRlS, CONR18R19, Q^aIkylCONR18R19, NR18R19, Ci^alkylNR18R19, 
NR20C„alkylNR18R19, C,.5alkylNR20C,^alkylNR18R19, NR18COR19, 
Q^alkylNRl8COR19, Ci^alkylNR20CONR18R19, NR20CONR18R19, 
Cx^alkylNR18S02R19, NRI8SO2RI9 wherein R18, R19 are as defined above. 

In a preferred embodiment 

Rl, R2, R3, R4, R5, and R6 are each independently selected from H, halogen, OH, 
OQ^alkyl, Cwalkyl; 

R7 is selected from H , Ci^alkyl, C^alkylCOzH. 

In a fourth aspect the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity having the general formula IV: 




IV 

Rl, R2, R3, R4, R5 and R6 are each independently selected from H, halogen, NO2, CN, 
C„alkyl, CF3, aryl, heteroaiyl, cylcoalkyl, cydoheteroalkyl, OCF3, OR18, SR18, OCwalkyl, 
OQ^alkylNR18R19, Oaiyl; Oheteroaryl, Ocydoalkyl, Ocydoheteroallqrl, OC^alkylaryl, 
CX:«alkylheteroaryl, OC„alkylcydoalkyl, OC„cydoheteroalkyl, CO1RI8, 
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Q^alkylCO^RlS, C01MR18R19, Q^yICONR18R19, NR18R19, Q^alkylNR18R19, 
NR20C„aIkylNR18R19, Q^alkylNR20C„aIkyINR18R19, NR18COR19, 
C„alkylNR18COR19, Ci.6alkyl2*JR20CONR18Rl9, NR20CONR18R19, 
Ci^alkylNR18S02R19, NRI8SO2RI9; 

R18, R19 are each independently selected from H, alkyl, allgrl 
cydoheteroalkyl, aryl, heteroaiyl, Q^alkyl aryl, alkyi heteroaiyl, or may 
be joined to form an optionally substituted 3-8 membered ring optionaUy 
containing an atom selected from O, S, NR21; 

R20, R21 are each independently selected from H, CMalkyl. 
In a preferred embodiment, 

Rl, R2, m R4 are each independently selected from H, halogen, NOj, OC,^alkyl, C^alkyl; 
R5 is selected from H, a, OQ^alkyl, OCwalkylaiyl, OCV^cydoalkyl; 
R6 is selected feom CO2KC CONR^Rg; 

R7, R8 are each independently selected from H, 5-tefrazole. 
In the above description it will be appreciated that: 

Cm alkyl means an unsubstituted or optionally substituted sfraight or branched 
alkyl chain. 

Aryl means imsubstituted or optionally substituted phenyl or naphthyl. 

Heteroaryl means an unsubstituted or optionally substituted 5- or 6-membered 
heteroaromatic ring containing one or more heteroatoiris selected from O, N, S. 

Cydoalkyl means an optionally substituted 3-8 membered saturated ring. 

Cydoheteroalkyl means an optionally substituted 3-8 membered saturated ring 
containing 1-3 heteroatoms selected from Q, S, NR24, where R24 is H, C,^ alkyl, 
aryl, heteroaryl. 
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In a fifth aspect the present invention provides a compound capable of binding to a Fc 
receptor and modulating Fc receptor activity comprising a core lipophilic group in the 
form of an Aryl ring substituted with a group rich in 7r-electrons. 

Preferably, the substituent on the Aryl ring comprises a 5 or 6 membered ring system 
having n bonds and/or a carbon chain comprising, or substituted with heteroatoms 
having n electrons. Preferably, the substituted Aryl ring is selected from: 




R2 



and salts thereof, wherein 

Rl is selected from the group -COOH, -COOCMg, -NOj^-OCHa, -OH, -CN, halides and 
hydrogen, 

R2 is selected from the group -NOj, -COOIi haUdes and hydrogen; 

X is selected by the group -S(0)Ar(COOH), -SCCHJaCN, -C(0)CH2SAr(C00H), 

-C(0)C3i2SCH2C(0)Ar(COOH), -NHC(0)NHAr(COOH), 
-NHC(0)NH[CNC(COOH)NNH], 

-CHjNCHArCCOOH), -CHjSAKCOOH), -NHCHaArCCOOH), -NCHAr(COOH), 
-NCHAr(COOH), -(CH(0)CH)C(0) Ar(CCX)H), -<CH)2C(0)(C4H4N), -CH2C(SH)COOH, 
-CH20C(0)NH(CH2)a^CCOH^ZH20C(0)NH[CH2C(0)NH]rCH2COOH 

<3i20C(o)mi[cH^c{o)mi]x<M{^^ 

-CH2NHC(0)NH(CH2)„COOH, -CH2NHC(0)(CH2)„COOKt 

-CHjCH20-Ar[(CH)CHC(0)0HI, -NHC(0)NH(CH2)3^COOH, -NHNCHAr(COOH) and 
the 

ring systems -C(0)Ar(COOH)-, -S(OX:(COOH)C(aK -SC(COOH)C(aK 
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-SC(COOH)C(OQH„)- and -SC[C(0)NH-(CN4H)]C[OCH(CH3)J-, and 
-C(0)Ar(C00H)(N02)-. 

The aromatic compotmd may be, for example, a substituted Aryl ring (Ar) selected from: 




R2 



or salts thereof, wherein 

when X is chosen from the group -S(0)Ar(m-COOH) [032], -S(CH2)3CN [239], 

-C(0)CH2SAr(m-C00H) [217], -C(0)CH2SCH2C(0)Ar(m-COOH) [292], 

-NHC(0)NHAr(m-COOH) [192], -N^IC(0)NH[CNC(COOH)NNH] [219], 
-CHjNCHAr(m-COOH) [200l,-CH2SAr(m-COOH) [255], -NHCHaAr(m-COOH) [100], 

-NCHAr(m-COOH) [076], -NCHAr(p-COOH) [081] or -(CH(0)CH)C(0)Ar(m-COOH) 
[027], Rl is -COOH, located at position 3 on the aryl ring and R2 is hydrogen; 

when X comprises a ring system -C(0)Ar(m-COOH)- [001], Rl is -COOH located 
at position 3 on Hie aryl ring and R2 is hydrogen; 

when X comprises a ring system -S(0)C(C00H)C(C1)- [044] or -SC(COOH)C(a)- 
[026], Rl is -NO2 located at position 6 on the aryl ring and R2 is hydrogen; 

when X comprises a ring system -SC(COOH)C(OC6H„)- [276], Rl is -OCH3 
located at position 5 on the aryl ring and R2 is hydrogen; 

when X comprises a ring system -SC[C(0)NH-(CN4H)]C[OCH(CHa)2l- [090], Rl is 
-OCH3 located at position 7 on the aryl ring and R2 is hydrogen; 

when X is the ring system -C(0)Ar(m-C00H)(m-N02)- [26lL Rl and R2 are -NO2 
located at positions 3 and 5 on the aryl ring; 



wo 2004/058747 PCT/AU2003/001734 

17 



when X is the fused heteroatomic fused ring system 

-^C[C(0)NH(CN4H)]C[OCH(CH3)J- [092], Rl is -OCH3 located at position 5 on 
the aryl ring and R2 is -NO2 located at position 4 on the aiyl ring; 

when X is -(CH)2C(0)(C4H4N) [238], Rl is -COOH located at position 2 on the aryl 
5 ring and R2 is hydrogen; 

when X is -C(0)(CH)2Ar [237], Rl is COOH located at position 4 on the aryl ring 
and R2 is hydrogen; 

when X is -CH2C(SH)COOH [297], Rl is -OH located at position 2 on the aryl ring 
and R2 is hydrogen; 

10 when X is -C(0)CH2S-Ar(m-C00H) [216] [294], Rl is -CN or H located at position 

3 on die aryl ring and R2 is hydrogen; 

when X is chosen from the group comprising -CH20C(0)NH(CH2)2^COOH, [197, 
233, 336, 355], -CH20C(0)NH[CH2C(0)NH]2-CH2COOH [234], 

-CH20C(0)NH[CH2C(0)NH]3CH(CH3)COOH [235], -[CHzOaONHlzCHzCOOH [236], 
15 -CH2NHC(0)NH(CH2)«COOH [337 to 339], -CH2NHC(0)(CH2)2-3COOH [343, 344], 

-CH20-Ar[(p-CH)CHC(0)0H [299] and -CHzNCHArCm-COOH) [331] both Rl and R2 
are hydrogen; 

i 

when X is chosen from Ae group -NHC(0)NH(CH2)mC00H [340, 341, 342] then 
Rl is -COOCH3 located at position 3 on the aryl ring and R2 is hydrogen; 

20 when X is chosen from the group -NCHAr(m-COOH) [114] ihen Rl and R2 are 

-COOH located at positions 3 and 5 on the aryl ring; and 

when X is chosen from the group -NHNCHAr(m-COOH) [080] then Rl and R2 
are -CI located at positions 3 and 5 on the aryl ring. 

Where used herein the numbers in square brackets correspond to the compounds listed in 
25 Table 1. 
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The niunbering used herein has been kept as dose as possible to the lUPAC convention 
nomenclature. In particular when X is located at a single position on the Aiyl ring the 
numbering of the positions on the aiyi ring is as follows: 



X 




4 



For example, compounds [153], [0321 [294], [297], [197], [216], [238], [237] [152], [239], 
[2171 [2991 [292] and [113] follow this numbering scheme. 

When X is a fused heteroatomic ring system (where Y is nitrogen or sulphur), the 
numbering on the aryl ring is as follows: 

7 




For example, compounds [0441 [0261 [2761 [090] and [092] follow this numbering scheme. 

In a preferred embodiment, the compoimd is selected from compounds [1971 [2161 [2171 
[2381 [2391 [2611 [2941 [297] and [299]. More preferably the compound is selected from 
[197] and [294]. 

In a sixth aspect die present invention provides a pharmaceutical composition suitable 
for modulating Fc receptor activity in an animal comprising one or more compotmds 
according to tiie first to fifth aspects of the present invention together witfi a 
pharmaceutically acceptable diluent. 

In a seventh aspect the present invention provides a method for treating an autoimmune 
disease involving Fc receptor activity comprising administering to a subject in need of 
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treatment with a pharmaceutical composition according to the sixth aspect of the present 
invention. 

In an eighth aspect, the present invention provides a method for obtaining a compoxmd 
which modtilates Fc receptor activity, the method comprising: 

(a) providing or designing compounds having structural characteristics to fit in the 
groove of the FcyRIIa structure; and 

(b) screening the compounds for modulating activity on the Fc receptor. 

In a preferred form, step (a) comprises functionalising the compounds with one or more 
substituent groups. 

Preferably, the compounds are screened by a FcyRHa dependent platelet activation assay 
and/or aggregation assay where platelets are activated using heat aggregated human 
immunoglobulin G as an immune complex. The compounds can be tested in a 
collagen-arthritis model in FcyRHa faransgenic animals. Such a model is disclosed, for 
example, in PCX/ AU03/00718 entitled 'Transgenic Animal Model for Autoimmune 
Disease" in the name of Arthron Ltd. 

If desired the compounds may be screened by measuring the inhibition of an Fc receptor 
to a ligand in an BLKA based system. For example, if the receptor is Fey receptor, the 
ligand used may be selected from heat aggregated IgG (HAGG) or monomeric IgG or the 
like. 

In a ninth aspect, «he present invention provides a compound which modulates Fc 
receptor activity' obtained by the method according to the eighth aspect of the present 
invention. 

In a tenth aspect, the present invention provides a method for treating an autoimmune 
disease involving Fc receptor activity comprising administering to a subject in need of 
treatment with a pharmaceutical composition containing a compound wHch modulates 
Fc receptor activity according to the ninth aspect of the present invention. 

In an eleventh aspect, the present invention provides use of composition according to the 
sixth aspect of the present invention in breabnent or therapies for autoimmune diseases 
involving Fc receptor activity. 
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In a twelfth aspect, the present invention provides use of a compound according to the 
first to fifth aspects in the manufacture of a medicament for the treatment of an 
autoimmune disease. 

Typically, the autoimmune disease involves aggregates of antibodies are produced or 
where immune complexes are produced by contact of antibody with intrinsic or extrinsic 
antigen causing damage to normal tissue of an individual. 

In a particularly preferred embodiment of the present invention, modulation of Fc 
receptors by the above identified compounds is used to treat a disease where aggregates 
of antibodies are produced or where immune complexes are produced by contact of 
antibody with intiinsic or extiinsic antigen. Modulation of Fc receptors by the above 
identified compounds can also be used to reduce IgG-mediated tissue damage, to reduce 
IgE-mediated response and/ or to reduce inflammation in a patient. 

The present invention provides a variety of compounds which can modulate the 
interaction between Fc receptors and immjmoglobuUns. Without wishing to be bound by 
theory it is beUeved that these compounds interfere with the groove, or dimerizatidn 
interface between two FcyRH proteins, thereby affecting cellular signal b-ansduction 
through one or both of the FcR proteins. Specifically, it is believed that peptide residues 
117-131 and 150-164 of FcyRH make up the interfadal area of the FcyRIIa dimer, and the 
compounds of the present invention may mimic or bind to these regions and thus have 
activity as good binding modulators. 

Specifically, and again without wishing to be bound by theory, it is believed that the 
compounds of the present invention can provide strong n-n interaction and / or 
hydrogen-bonding with the waU of the groove while the hydrogen bonding an/or addic 
groups interact with the amino add residues at the lip and floor of the groove. 

Compounds of the invention may also bind to other regions of the receptor, as indicated 
by computer modelling or "docking". For example, some compounds may bind to the FG 
loop of die Fqr receptor, or to areas around tiTptophan residues such as Trp90 or Trp 113. 

It is to be understood that the scope of this invention indudes isomers of the relevant 
compounds and mixhires thereof. Furthermore compounds of the present invention 
having dural centares maybe synihesised enantioselectively or a mixtiire of enantiomers 
and/or diastereomers can be prepared and separated. The resolution of the diasteromers 
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may be carried out by any procedure known in the art When the compounds of the 
present invention contain an olefin moiety which can be eifher of ds- or trans- 
configuration, the compotinds can be synthesized to produce da- or fran^olefin 
selectively as the predominant product Alternatively the compoimds containing an 
olefin moiety can be produced as a mixture of as- and frans-olefins and separated using 
known, procedures. 

The compounds of the present invention may form salts with adds when a basic 
functional group is present and salts with bases when an add functional group is present 
All such salts are useful in tihe isolation and/ or purification of tihe new compoimds. Of 
particular value are the pharmaceutically acceptable salts with both adds and bases. 
Suitable adds indude, for example hydrochloric, oxalic, sulphtiric, nitric, 
benzenesulphonic, toluenesulphonic, acetic, maleic, tartaric and the like which are 
pharmaceutically acceptable. Basic salts for pharmaceutical use indude sodium, 
potassium, caldum and magnesium salts. 

Selection 

The compoimds of llie present invention are preferably selected according to the 
following protocol: 

(a) Potentially suitable compotinds are designed on the basis of their structural 
characteristics and likely fit in the groove of the FcyRIIa structure; part of the 
design process is to modify the compoimds by functionalising them with one or 
more substituent groups; 

(b) The compounds identified at (a) are subjected to an xn vitro screening program to 
identify those with the best activify: 

(i) , Evaluation of inhibitory activify in vitro 

The compoimds of Table 1 were screened in a FcyRIIa dependent platelet 
activation assay and/ or aggregation assay where platelets are activated using heat 
aggregated human immimoglobulin G as an immxme complex. Compoimds 
inhibiting this process were then tested for spedfidfy. Note that the platelets were 
used as the target as the only Fc receptor expressed on these cells is FcyRIIa. In 
addition, they are very difficult to inhibit and therefore this assists in identifying 
compounds with reasonable potency. 
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The compounds may aJso be screened using an ELISA inhibition assay to detect 
the blockade of IgG interaction with FcyRIIa. 

(ii) Evaluation of spedfidly of inhibitors in vitro 

The compounds were tested for activity against other platelet activation pathways. 
These were principally induced by arachidonic add and/ or ADP - some of these 
compounds have also been tested for their capacity to inhibit coUagen and/ or 
thrombin induced platelet activation. 

(iii) Evaluation of in vitro potency 

The specific inhibitory compounds were then titrated in the platelet activation 
assay. 

(iv) Evaluation of in vivo potency 

Compounds showing best activity were tested in the collagen-arthritis model in 
FcyRIIa transgenic animals. 

Table 2 depicts the compounds that displayed the most promising activities. 

Preferably the compounds of the present invention modulate Fc receptors selected from 
the group consisting of FcccR, FceR, FcyR, and mixtures thereof, more preferably from the 
group consisting of FcyRHa, FcyRIIb, FcyRIIb, FcyRHc and mixtures thereof and most 
preferably the FcyRHa receptor. The compounds of the present invention can be used in a 
variety of appUcations including treatment or diagnosis of any disease where aggregates 
of antibodies are produced and where immune complexes are produced by contact of 
antibody vnth intrinac or extrinsic antigen. Exemplary treatments and diagnosis 
appUcable by the compounds of the present invention indude immune complex diseases; 
autoimmune diseases induding but not limited to rheumatoid arthritis, systemic lupus 
erythematosus, immune thrombocytopenia, neutropenia, hemolytic anaemias; vasculities 
induding but not limited to polyartheritis nodosa, systemic vascuUtis; xenograft rejection; 
and infectious diseases where FcR uptake of virus enhances infection induding but not 
limited to flavivirus infections such as Dengue virus-dengue hemorrhagic fever and 
measles virus infection. The compounds of the present invention can also be used to 
reduce mediated tissue damage and to reduce inflammation. 
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The compounds of the present invention can also enhance leukocyte function by 
enhancing FcR function. These functions include antibody dependent ceU mediated 
cytotoxicity, phagocytosis, release of inflammatory cytokines. Exemplary treatments and 
diagnosis for enhanced FcR function indude any infection where normal antibodies are 
produced to remove the parogen; and any disease requiring FcR function where natural 
or recombinant antibodies can be used in treatment such as cancer and infections, for 
example the antibody can be administered in combination with the compound of tiie 
present invention to enhance the effect of the antibody treatment. 

The compounds of the present invention can be administered to a patient to achieve a 
desired physiological effect. Preferably the patient is an animal, more preferably a 
mammal, and most preferably a human. The compound can be administered in a variety 
of forms adapted to the chosen route of administration, that is, orally or parenterally. 
Parenteral adminisbration includes administration by the foUowing routes: intravenous; 
intramuscular; subcutaneous;. intraocular; intrasynovial; transepifheUally including 
transdennal, ophthalmic, sublingual and buccal; topically including opthahniq, dermal 
ocular, rectal and nasal mhalation via insufflation and aerosol; intraperitoneal; and rectal 
systemic 



or 



The active compound can be orally administered, for example, with an inert dUuent 
with an assimilable edible carrier, or it can be enclosed in hard or soft sheU gelatin 
capsules, or it can be compressed into tablets, or it can be incorporated directly with the 
food of the diet. For oral therapeutic administration, the active compound may be 
incorporated with exdpient and used in the form of ingestible tablets, buccal tablets, 
troches, capsules, elixers, suspensions, syrups, wafers, and the like. 

Such compositions and preparations can contain any therapeutically effective amount of 
active compound. 

The tablets, troches, pills, capsules and the like can also contain the following: a binder 
such as gum bragacanth, acada, com stardi or gelatine; exdpients such as dicaldum 
phosphate; a disintegrating agent such as com starch, potato starch, alginic add and the 
like; a lubricant such as magnesixmi stearate; and a sweetening agent such as sucrose, 
lactose or saccharin can be added or a flavouring agent such as peppermint, oil of 
wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it can contain, 
in addition to materials of the above type, a Uquid carrier. Various other materials can be 
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I or 



present as coatings or to otherwise modify the physical form of the dosage unit For 
instance, tablets, pills or capsules can be coated with sheUac, sugar or both. A syrup ( 
elixir can contain the active compound, sucrose as a sweetening agent; methyl and 
propylparabens as preservatives, a dye and flavouring such as cherry or orange flavour. 
Of course, any material \ised in preparing any dosage vmit form should be 
pharmaceuticaUy pur and substantially non-toxic in tiie amounts employed. In addition, 
the active compound can be incorporated into sustained-release preparations and 
formtilations. 

The active compound can also be administered parenterally. Solutions of the activfe 
compound as a free base or pharmacologically acceptable salt can be prepared in water 
suitably mixed with a surfactant such as hydroxypropylcellulose. dispersions can also be 
prepared in glycerol, liquid polyethylene glycols, and mixtures thereof and in oils. Under 
ordinary conditions of storage and use, these preparations contain a preservative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or 
dispersions and sterile powders for the extemporaneous preparation of sterile injectable 
solutions or dispersions. In aU cases the form must be sterile and must be fluid to the 
extent that easy syringability exists. It can be stable under the conditions of manufacture 
and storage and must be preserved against the contaminating action of microorganisms 
such as bacteria and fungi. The carrier can be a solvent of dispersion medium containing, 
for example, water, ethanol, polyol (e.g. glycerol, propylene glycol, and liquid 
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable ofls. The 
proper fluidity can be maintained, for example, by the use of surfactants. The prevention 
of the action of microorganisms can be brought bout by various antibacterial and 
antifungal agents, for example, parabens, chlorbutanol, phenol, sorbic add, thimerosal 
and the like. In many cases it will be preferable to indude isotonic agents such as sugars 
or sodium chloride. Prolonged absorption of the injectable compositions of agents 
delaying absorption such as aluminium monostearate and gelatin. 

Sterile injectable solutions are prepared by incorporating the active compound in the 
require amount in the appropriate solvent with various other ingredients as required, 
followed by filtered sterilisation. Generally, dispersions are prepared by incorporating 
the various sterilised active ingredients into a sterile vehide wHch contains the basic 
disp^sion medium and the required other ingredients. In the case of sterile powders for 
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the preparation of sterile injectable solutions, the preferred drying technique which yield 
a powder of the active ingredient plus any additional desired ingredient from previously 
sterile-filtered solution tihereof . 

The therapeutic compounds of the present invention can be administered to a mammal 
alone or in combination with pharmaceutical^ acceptable carriers, as noted above, the 
proportion of which is determined by the solubility and chemical nature of the 
compound, chosen route of administration and standard pharmaceutical practice. The 
compoimds may also be co-administered with other agents such as methotrexate, Enbrel, 
Ramicade, Kinaret or the like. 

Additional aspects, advantages, and novel features of this invention will become apparent 
to those skilled in the art upon examination of the following non-limiting examples and 
the Figiares in which: 

Figtiye 1(a) is a graph of % Inhibition (p-selectin loss) against dosage level, 
illustrating inhibition of IgG induced platelet activation as a function of dose 
responses using FACS; 

Figure 1(b) is a graph depicting inhibition of Platelet Aggregation by compound 
[153] as a function of time ( in minutes); 

Figure 2(a) is a graph of Arthritis Index as a function of time (in days) for treatment 
of FcyRIIa transgenic mice with compound [153] using four different dosage 
regimes, as compared with phosphate buffered saline (PBS); 

Figtires 2(b) to (d) which depict Ae individual dosage regimes of Figure 2(a) with 
error bars, as compared with PBS; 

Figtire 3 is a graph of Arthritis Index against time in Days for treatment of control 
mice (non-transgenic mice) with compound [153] as compared with PBS; 

Figure 4 is a graph of % Inhibition of IgG induced platelet activation against 
compound Concentration (mM) for some of tiie compounds of the present 
invention; 



Figure 5 is a graph of % Inhibition of Platelet Activation against compound 
Concentration (mM) for further compotmds of the present invention; and 
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Pigure6 is a graph of % Inhibition of Platelet Activation against compound 
Concentration (mM) for compounds VIB 238, 239 and 197 of die present invention. 

Example 

The compoimds of the present invention were selected on the basis of their in vitro and in 
wVo activity as follows; 

(i) In vitro assays 

The compounds of the present invention were initially screened in a rapid FACS ■ 
screening assay, measuring activation of human platelets by heat aggregated IgG. 
Platelets have only one type of Fey receptor, FcyRIIa, hence the use of human platelets 
eliminated the confotmding effects of other Fey receptors. In addition, platelets are very 
sensitive to a range of stimuli and activate rapidly. Activation is measured by the 
appearance of the protein P-Selectin on the platelet membrane after exposure to various 
stimuli. The stimuli were heat aggregated with IgG and as specificity controls, collagen or 
thrombin. 

Specifically, this assay utilises washed platelets and heat aggregated IgG (HAGG) as an 
immune complex (agonist) to activate and crosslink FcyRIIa. Because this is a primary 
screen a single concentration of small molecule inhibitor is added to the platelets (final 
concentration of 500M.g/ml) and allowed to incubate for 30 minutes. Heat Aggregated 
IgG (HAGG) (40|ig/ml) is then added to the platelets and allowed to incubate for 30 
minutes. Paraformaldehyde is added to the platelets' for 30 minutes prior to washing. 
Anti-P-Selectin (FTTC conjugated) and Anti-CD41 (PE conjugated) are added and the 
platelets are then screened by FACS to detect expression of P-Selectin, a marker of platelet 
activation and CD41, which is expressed by all viable platelets. The dose response results 
generated using FACS for compoimds [153] and [154] are depicted in Figure 1(a). . 

Compotmds that uihibited platelet activation were then screened using a second, more 
comprehensive platelet aggregation assay. This assay was used to confirm that the drug 
compoimds cannot only prevent activation but also the aggiregation that follows such 
activation. The aggregation process is extremely difficult to inhibit and is one of the most 
potent biological cell activation systems known. Compotmds that are able to inhibit this 
process were preferred candidates for in wra studies (described below). 
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The specificity of the compounds of the present invention was confirmed by testing for 
inhibition of other platelet stimuli including thrombin, ADP, arachidonic add and 
collagen. The specificity assay compares ftie effects of the small molecule inhibitors on 
HAGG (FcyRHa) activation and the unrelated activation by arachidonic add, ADP and/or 
thrombin which are potent stimulators of platelets. This assay also indicates that the 
small molecule inhibitor has not killed the platelets. 

400ai1 of washed platelets are incubated in the presence of a range of concentrations of 
smaU molecule inhibitor. The agonist^ eg HAGG (200Mg/ml) is then added and 
aggregation measured in an aggregometer, as described by others (Ozaki, Y.; 1998, 
Sysmex Journal International 8:15; Gratacap M. P. et al; Blood 96:3439 and Gross B.S. et al 
(1999) Blood 94:4166). 

The compounds selected to proceed to in vitro testing had to have spedfidty for FcyRHa 
based on these assays and those that inhibit other mechanisms of platelet activation did 
not proceed to in vitro testing. The perfonnance of compound [153] in this assay is 
depicted in Figure 1(b) which shows the functionaUty of the platelets in response to 
stimulus by arachidonic add after drug treatment. 

In summary, for each compound tested the activity was measured as a function of 
inhibition of platelet activation and/or platelet aggregation as detailed above. Spedfidty 
is defined as specific inHbition of immune complex induced platelet activation but with 
no effect on. arachidonic add induced activation (and where tested no effect on thrombin, 
collagen or ADP induced activation). 

Compounds were also screened using an EUSA Inhibition Assay. Human Serum 
Albumin genetically fused to FcyRHa (HSA-Fcymia) was bound to an ELBA plate at a 
concentration of 5ng/ml. The small molecule inWbitors were titrated from a starting 
concentiration of 5mg/ ml and allowed to incubate in the presence of the receptor. A 
human IgG complex (0.2ng/ml) is then added to the plate and the extent of inhibition of 
IgG binding by the small molecule inhibitors was measured using HKP labelled anti- 
human antibody. 

Other cefl based assays may also be used in addition to the above. For example, assays 
that measure events dependent on Fc receptor modulation such as Ca^* mobiUsation or 
C5M:okine production may be used. 
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(ii) In vivo testing 

Genetically engineered niice were used to test the interaction of the compoxmds of the 
present invention with the human form of the FcyRIIa prior to clinical studies. The mice 
used have the human form of FcyRIIa genetically inserted into their DNA so that the mice 
produce human receptors on the surface of their inflammatory white blood cells and 
platelets. Specifically the mice used were C57BL/6/SJL, H-2b inbred mice expressing tiie 
FcyRIIa transgene on platelets, neutrophils and macrophages at physiological levels. The 
severity of arthritis in mice was considerably greater in die FcyRna transgenic mice than 
in normal control mice that do not express tiie receptor. 

Collagen-induced arthritis was chosen as a suitable model for testing the in vivo activity 
of a selection of compoimds of the present invention. Mice were immimised with 
collagen, and boosted 21 days later at which time they were given the first dose of one of 
the compoimds. The induction of arthritis using collagen was carried out accordirig to the 
well described methods (Campbell, Bendele et al, 1997, Ann. Rheum. Dis. 56(6): 364-8). 
An emulsion is formed by combining 2 m:g/ml chicken collagen type n dissolved in 10 
mM acetic acid in an equal volume of Complete Freimd's Adjuvant. One himdred 
microlitres of the emulsion was injected intradermally at the base of the tail. The same 
dose was prepared and administered proximal to iiie primary site 21 days later. 

Four dosing regimes were tested, each commencing 21 days after the abovementioned 
immunisation with collagen: 

Regime 1: single dose of 7.5 my every third day for four doses. 

Regime 2; single initial dose of 7.5 mg followed by daily doses of 1 mg per 
day for 14 days. 

Regime 3: single dose of 1,0 mg per day for 14 days, and 

Regime 4: single dose of 0.3 mg per day for 14 days. 

As a control, untreated transgenic mice were examined 23 to 25 days after immtmisation 
with collagen. 

A standard arthritis scoring system index was used to measure tfie severity of the disease 
for the duration of the treatment period (up to 60 days). The mice were examined 3 times 
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per week from day 14 to 36 after the first collagen injection. The severity of arthritis was 
rated on a scale from 0 to 3 for each limb based on the swelling, redness and joint 
function. The score (arthritis index) for each mouse was calculated as tiie sum of the score 
from the four limbs according to the following: 

Score 0 = normal 

Score 1 = mild swelling/ redness 

Score 2 = severe swelling and redness 

Score 3 = severe swelling and redness accompanied by joint dysfunction. 

Dose response studies were undertaken to determine the minimum effective dose of 
compound [153] that can effectively inhibit development of collagen induced arthritis. 
Figure 2(a) is a graph of Arthritis Index against time (in days) for treatment of FcyRHa 
fransgenic mice with compound [153] as compared with treatment with PBS. The mice 
were tested between 12 to 14 weeks of age with compound [153] according to 
abovementioned dosage Regimes 1 to 4. By comparison with the PBS dosing regime, all 
the dosage regimes were successful. Regime 1 being comparatively more effective than 
Regimes 1, 2 or 3. Figures 2(b) to 2(e) depict each of the individual dosage regimes 
depicted in Figure 2(a) with the addition of error bars. 

Figure 3 is a graph of Arthritis Index against time in Days for treatment of control (non- 
transgenic) mice with compound [153]. The mice were tested between 12 to 14 weeks of 
age with compound [153] according to abovementioned dosage Regimes 3 and 4. As can 
be seen from the graph, the compound does not have a significant effect in non-traiwgenic 
mice implying specificity of action. Mice that have been treated in this way do not 
develop more severe arthritis upon cessation of freatment 

Figure 4 is a graph of % InHhition of IgG induced platelet activation against compound 
Concenfration (mM) for nine of the compounds of the present invention, namely [216], 
[217], [261], [292], [294L [297], [299], [153] and [197]. The compounds were titrated and 
evaluated for capacity to prevent aggregated IgG induction of p-selectin expression as a 
measure of activation. 

Figure 5 is a graph of % Inhibition of Platelet Activation against compound Concenfration 
(mM) for three of the compounds of the present invention, namely [113], [152] and [153]. 
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Figiu-e 6 is a graph of % Inhibition of Platelet Activation against compotind Concentration 
(mM) for fotir of the compounds of die present invention, namely [238], [239], [197] and 
[153]. 

Figures 4 to 6 showing the in vitro dose responses are, for the most part, only those 
compounds that have been through the entire selection program to the point where they 
would be ready for testing in vivo. 

Preparative Examples 

The present invention will be further illustrated with reference to tiie following examples 
of preparation of compounds according to ihe invention: 

Preparation of 3-Isopropoxy-7-methoxy-A?^(l^l,2^,4-tetrazoI-5-yl)-l- 
benzo[b]thiophene-2-carboxamide (VIB 090) 

(a) 3-Cliloro'-5-mefhoxy-l-beiizo[b]thiophene-2>carbonyl chloride and 3-chloro-7- 
methoxy-l-benzo[b]thiophene-2-carboxylate. 




CI 



3-Methoxy ciimamic add (5.0 mg, 28.06 mmol) was dissolved in aiJaydrous DMF (2.15 
mL), chlorobenzene (40.0 mL) and pyridine (230.0 mL)* To this solution was added 
thionyl chloride (10.5 mL) in a dropwise fashion at room temperature. The reaction 
mixture was heated to reflux for 24 hours. The reaction mixture was allowed to cool to 
room temperature and the solvents were evaporated xmder reduced pressure. Attempts 
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to recrystaJlise the residue from t-BuOCH^and THF/hexane were unsuccessful. The 
residue was taken up in THF, filtered and evaporated under reduced pressure to afford a 
yellow solid, which was used without furdier purification in the next step. 

(b) Isopropyl 3-isopropo3gr-7-jnethoxy-l-benzo[b]thiophene-2-carboxylate 




The crude mixture of 3-chIoro-5-methoxy-l-benzo[b]tiuophene-2-carbonyl chloride and 3- 
chloro-7-methoxy-l-benzo[b]thiophene-2-carbonyl chloride (7.32 g, 28.06 mmol) was 
dissolved in THF (30.0 mL) and isopropanol (30.0 mL) and tfie reaction mixture was 
heated to reflux for 5 hours. The reaction mixture was then allowed to cool to room 

10 temperature, then concentrated tmder reduced pressure. T.L.C. 

(dichloromethane/hexane) (3/7) indicated 2 components, which were separated using 
column chromatography eluting with (dichloromethane/hexane (3/7) to afford (483.0 mg, 
6.0 %) of the desired isopropyl 3-isopropoxy-7-methoxy-l-benzo[b]thiophene-2- 
carboxylate as a white powder, which was further pxirified by recrystallisation from 

15 hexane and (1.39 g, 17.0 %) of isopropyl 3-isopropoxy-5-methoxy-l-benzo[b]thiophene-2- 
carboxylate. 



(c) Isopropyl 3-isopropoxy-7-methoxy-l-benzoIb]thiophene-2-carboxylate 
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Isopropanol (2.0 mL) was added to a suspension of sodium hydride (60 % dispersion, 
110.0 mg, 275 mmol) and the reaction mixture was stirred at room temperature for 90 
minutes. Isopropyl 3-chloro-7-methoxy-l-benzo[bltfuophene-2-carboxylate (400.0 mg, 1.4 
mmol) was dissolved in anhydrous THF (2.0 mL) and the solution was added to the 
sodium hydride suspension and the resxilting reaction mixture was heated to refltix for 17 
hours. The reaction mixture was allowed to cool and the reaction mixture was 
concentrated under reduced pressure. The resulting residue was partitioned between 
hexane and water. The aqueous phase was extracted with hexane and the combined 
hexane extracts were dried, filtered and evaporated imder reduced pressure to afford 
(433,0 mg, 99.9 %) of tihe desired isopropyl 3-isopropoxy-7-methoxy-l-benzo[b]thiophene- 
2-carboxylate as a viscous yellow oil. M.S. m/z 308 (M)** 



(d) 3-Isopropoxy-7.methoxy-l-benzo[bIthiophene-2-carboxylic add 




Isopropyl 3«isopropoxy-7-methoxy-l-benzo[b]thiophene-2-carboxylate (433.3 mg, 1.4 
mmol) was dissolved in methanol (3.0 mL) and aqueous IN sodiiun hydroxide solution 
(7.0 mL) was added and the reaction mixture was heated to reflux for 7 hours. The 
reaction mixture was allowed to cool then poxired into water (30.0 mL) and the aqueous 
reaction mixture was acidified with concentrated hydrochloric acid and extracted with 
dichloromethane. The dichloromethane phase was dried, fUtered and evaporated under 
reduced pressure to afford an off-white residue, which was recrystallised from 
methanol/ water to afford (99.9 mg, 36.1 %) of the desired 3-isopropoxy-7-methoxy-l. 
ben2o[b]thiophene-2-carboxylic add as fine white crystals. M.S. m/z 260 (M - !)*• 
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(e) 3-Isopropoxy'7-methoxy-A^(l/^^l,2A4-tetrazol-5-yl)-l-beIlzo[b]thiophene-2- 
carboxamide (VIB 090). 




3-Isopropoxy-7-methoxy-l-benzo[b]thiophene-2-carboxylic add (70.0 mg, 0.26 mmol) was 
dissolved in anhydrous THF (2.0 mL) and GDI (55.0 mg, 0.34 nunol) was added and tiKe 
reaction mixture was heated to reflux for 75 minutes. The reaction mixture was allowed to 
cool and 5-amino tetrazole (25.0 mg, 0.3 mmol) was added and the reaction mixture was 
heated to reflux overnight. The reaction mixttire was allowed to cool and then potured into 
water (30.0 mL). The aqueous reaction mixture was acidified with concentrated 
hydrochloric add and a predpitate formed and was collected by filtration, washed well 
with water, dried and recrystallised firom methanol/ water to afford (74.3 mg, 85.0 %) of 

tiie desired 3-isopropoxy-7-meAoxy-i\^(li^^l,2,3,4-tetrazol-5-yl)-l-benzoM 
carboxamide (VIB 090) as yellow needles. M.S. m/z 332 (M - !)*• 

Preparation of 3-Isopropoxy-4-nitro-5-methoxy-A^(l/f lA3,4-tetra2ol-5-yI)-l- 
benzo[b]thiophene-2-carboxamide (VIB-092). 

(a) 3-ChIorO'-5-methoxy-l'-be]izo[b]tIiiophene'-2-carbonyl chloride 
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3-Methoxy cinnamic add (5.0 g, 28.0 nunol) was added to anhydrous pyridine (230,0 mL) 
and anhydrous A^dimediylformainide (2.15 mL) and anhydrous chlorobenzene (40.0 
mL) and tfiionyl chloride (10.5 mL, 0.14 mol) was then added dropwise and the reaction 
mixture was heated to reflux for 24 hours. The reaction xnixture was cooled and the 
solvent evaporated imder reduced pressure. Attempts to recrystallise the residue from 

f-BuOCH3 and (THF/hexane) were unsuccessful. As such the residue was redissolved in 
THF, fQtered and the THF was evaporated under reduced pressure to afford (7.0 g, 97.0 
%) of the desired 3-chloro-5-methoxy-l-benzo[blthiophene-2-carbonyI chloride as a 
yeUow soUd. M.S, m/z 260 (M)+- 1h NMR (CDQa) 5 3.73 (3H, s, OCH3), 3.93 (3H, s, 
OCH3), 6.9 (IH, m, ArH), 7.05 (IH, s, ArH), 7.6 (IH, m, ArH). 

(b) Isoptopyl 3-chlora-5-methoxy-l-benzo[b]thiophene-2-carboxylate. 




3-Chloro-5-methoxy-l-ben2o[b]thiophene-2-carbonyl chloride (7.32 g, 28.1 mmol) Was 
dissolved in a solution of anhydrous THF (30.0 mL) and isopropanol (30.0 mL) was added 
and the reaction mixture was heated to reflux for 5 hours. The reaction mixture was 
allowed to cool and the solvent evaporated under reduced pressure to afford a residue 
which was purified by colunm chromatography eluting with (dichloromethane/hexane) 
(3/7) to afford (1.39 g, 17.0 %) of the desired isopropyl 3-chloro-5-medioxy-l- 
ben2orb]thiophene-2-carboxyIate as a white powder. m.p. = 76-80°C M.S. m/z 285 (M + 
1)+- iH NMR (CDQa) 8 1.33 (6H, d, OKCHsJz J - 6,24 Hz), 3.85 (3H, s, OCH3), 5.21 (IH, 
m, C?a(CH3)2, J = 6.24 Hz), 7.09 (IH, dd, ArH, J = 2.49, 8.85 Hz), 7.26 (IH, d, ArH. J = 2.46 
Hz), 7.59 (IH d, ArH J = 8.85 Hz). 



wo 2004/058747 



PCT/AU2003/001734 



35 



(c) Isopropyl 3-isopropoxy-5-methoxy-l-ben2o[blthiophene-2-carboxylate 



HgCO' 




'PiONa 
THF 




HaCO' 




Sodium hydride (60 % dispersion) (600.0 mg, 4.0 nunol) was sxispended in anhydrous 
THF (2.0 mL) and stirred at room temperature under an atmosphere of nitrogen for 2 
minutes. A solution of isopropanol (350.0 mL, 4.6 mmol) dissolved in anhydrous THF (2.0 
mL) was slowly added to the sodium hydride in THF. The reaction mixture was stirred 
at room temperature for 1.5 hours, then a solution of isopropyl 5-chloro-5-methoxy-l- 
benzo[blthiophene-2-carboxylate (600.0 mg, 2.1 mmol) in anhydrous THF (3.0 mL) was 
slowly added. The resultant reaction mixture was heated to reflux for 17 hours. The 
reaction mixture was cooled and the THF was evaporated under reduced pressure and 
tiie remaining residue was partitioned between hexane and water. The aqueous phase 
was extracted with hexane and the hexane phase was dried, filtered, and evaporated 
imder reduced pressure to afford the desired isopropyl 3-isopropoxy-5-methoxy-l- 
benzo[b]thiophene-2-carboxylate as a viscous yellow oil. M.S. m/z 309 (M + 1)+- 1h 
NMR (CDCI3) 5 1.24 (6H, d, 2 x .CH3, J = 3.84 Hz), 2.1 (6H, s, 2 x CH3, J = 6.9 Hz), 3.89 (3H, 
s, OCH3), 7.05 (IH, ArH, J = 11.1 Hz). 

(d) 3-Isoptopoxy-5-methoxy-l-benzoIb]thiophene-2-carboxyUc acid 




AqNaOH 
MeOH 




Isopropyl 3-isopropoxy-5-methoxy-l-benzorb]thiophene-2-carboxyIate (649.0 mg, 2.1 
mmol) was dissolved in metiianol (2.5 mL) and aqueous IN sodixun hydroxide (7.0 mL) 
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was added and the reaction mixture was heated to reflux for 7 hours. The reaction 
mixture was allowed to cool and ihe reaction mixture was poured into water. The 
aqueous solution was then extracted with dichloromethane and the aqueous phase was 
acidified and exbracted with dichloromethane. The dichloromethane extracts of the 
acidified aqueous phase were combined, dried, filtered and evaporated under reduced 
pressure to afford a residue, which was recrystallised from acetonitrile to afford (148.0 g, 
25.0 %) of the desired 3-isopropoxy-5-methoxy-l-benzo[b]thiophene-2-carboxylic acid as 
pale yeUow fluffy crystals. m.p. = 76-80°C, M.S. m/z 284 (M)+- 1h NMR (CDQa) 6 3.85 
(3H, s, OCH3), 7.09 (IH, dd, ArH, J = 2.49, 8.85 Hz), 7.26 (IH, d, ArH, J = 2.46 Hz), 7.59 
(IH, d, ArH, J = 8.85 Hz). Found C, 54.53, H, 4.58 %, CisHisaOaS requires C, 54.93, H, 
4.53 %. H.P.L.C. retention time = 5.37 minutes. Linear Gradient over 10 minutes. 10 B/90 
D to 90 B/ lOD (B = 90 % CH3CN/ 10 % H2O), (D = O.IN NH4OAC (pH = 4)). 

(e) 3-Isopropoxy-4-nitro-5-methoxy-l-benzoIb]thiophene-2-carboxyIic add 




3-Isopropoxy-5-methoxy-l-benzo[b]thiophene-2-carboxyUc add (200.0 mg, 0.75 mmol) 
was added to acetic add (5.0 mL) and ooncentirated nitiic add (1.0 mL) and the reaction 
mixture was stirred at between 0 and 5'C in an icebath for 66 minutes. The yellow 
solution was poured into water (75.0 mL) and the yellow predpitate was collerted by 
filtration, washed well with water and dried to afford a yellow powder, which was 
recrystaUised fi:om (dichloromethane/hexane) to afford (129.0 mg, 55.0 %) of the desired 
3-isopropoxy-4-nifa-o-5-methoxy-l-ben2o[b]thiophene-2-carboxylic add.as yellow crystals. 
m.p. = 197-200 DC, M.S. m/z 312 (M + !)+• 1h NMR (CDCI3) 8 1.32 (6H, d, <ZH(CH3)z J = 
6.09 Hz), 3.99 (3H, s, CH3), 5.02 (IH, m, CH(CH3)2, J = 6.12 Hz), 7.32 (IH, d, ArH, J = 9.0 
Hz), 7.81 (IH, d, ArH, J = 8.97 Hz). Found C, 50.13, H, 4.17, N, 4.42 %, C13H13NO6S 
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requires C 50.16, H, 4.21, N, 4.5 %. H.P.L.C. retention time = 6.39 minutes. 10 B/90 D to 
90 B/IOD (B = 90 % CH3CN/IO % H2O), (D = O.IN NH4OAC (pH = 4)). 

(f) 3-Isopropoxy-4-nitro-5-methoxy-At(lJ5fl,2,3,4-tetnizoI-5-yI)-l-benzo[b]thiophene-2- 
carboxamide (VIB-092). 




3-Isopropoxy-4-rutro-5-methoxy-l-benzo[b]thiopherie-2-carboxylic add (100.0 mg, 0.32 
mmol) was dissolved in anhydrous THF (2.0 mL) and GDI (62.0 mg, 0.38 mmol) was 
added and the reaction mixture was heated to reflux for 90 minutes. The reaction mixture 
was aUowed to cool and 5-amino teb-azole (30.0 mg, 0.35 mmol) was added and the 
reaction mixture was heated to reflux for a further 4 hours. The reaction mixture was 
allowed to cool and a yellow precipitate formed and was collected by filtration, washed 
well with water and dried to afford (50.0 mg, 41.0 %) of the desired 3-isopropoxy-4-mtro- 
5-methoxy-i\A(17¥l,2,3,4-tetrazol-5-yl)-l-benzo[b]thiophene-2-carboxamide (VIB-092) as a 
yellow powder. m.p. = 236-238°C, M.S. m/z 378 (M + !)+• 1h NMR (DMSOde) 5 1.15 
(6H, d, Cil(CH3)Z J = 6.06 Hz), 3.97 (3H, s, OCH3), 4.5 (IH, m, CHi!CH3)2, J = 6.03 Hz), 
7.64 (IH, d, ArH, J = 9.12 Hz), 8.25 (IH, d, ArH, J « 9.09 Hz). Found C 55.62, H 5.09, N, 
4.94> %, C13H15NO4S requires C, 55.5, H, 5.37, N, 4.98 %. Found (M + 1)+- = 282.08002 
C13H15NO4S requires (M + 1)+- = 282.08000. 
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Preparation of 3-(2-Hydroxyphenyl) buten-2-oic add (VIB 297) 
(a) 5-(-MethyI-3-hydroxybenzyIidine)rhodaiiuie 




Rhodanine (2.0 g, 15.0 nunol), was added to a stirred solution of ammonium acetate 
5 (120.0 mg) and glacial acetic add (360.0 mL) in benzene (13.0 mL). The reaction 
mixture was stirred to boiling for 5 minutes. 3-Hydro5qracetophenone (2.0 g, 145.7 
mmol) was then added to tiie reaction mixture and the flask was connected to a Dean 
Stark trap. The reaction mixture was then heated to reflux overnight, then allowed to 
cool to room temperature after which a yellow precipitate formed. The precipitate was 
10 then collected by filtration, washed with water and purified by recrystallisation fi-om 
(methanol/ water) to afford (2.17 g, 59.0 %) of the desired product as a yellow powder. 
M.p. = 201-202 °Q M.S. m/s 252 (M + 1)+- Ir NMR (DMSO) 8 2.51 (6H, d, CHiCHs}^, 
/= 6.18 Hz), 3.40 (3H, s, OCH3), 3.88 (3H, s, 802^3), 4.94 (IH, pent, GFi(CH3)2, /= 
6.18 Hz), 7.12-7.16 (2H, m, 2 x ArH), 7.66 (IH, d, ArH, /= 5.61 Hz), 9.98 (IH, s, NH). 

15 (b) 3-(2-HydroxyphenyI) buten-2-oic acid. (VIB-297) 
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5-(-Methyl-3-hydrox)*enzyhdine)rhodaiiine (300.0 mg, 1.2 mmol), was added to a 
stirred solution of potassium hydroxide (340.0 mg, 6.0 mmol) in metihanol (20.0 mL). 
The reaction mixture was stirred at room temperature for 2 hours. The reaction 
mixture was then slowly acidified with glacial acetic add. The yellow precipitate was 
collected by fUtration and ptirified by recrystallisation from propanol to afford (241.0 
mg, 97.9 %) of ihe desired product (VIB 297) as yellow crystals. M.S. m/s 211 (M + 1)+ 
iH NMR (DMSO) 8 2.51 (6H, d, CHiCHsJ^ /= 6.18 Hz), 3.4 (3H, s, OCH3), 3.88 (3H, s, 
SO2CH3), 4.94 (IH, pent, CH{CH3)2,/= 6.18 Hz), 7.12-7.16 (2H, m, 2 x ArH), 7.66 (IH, 
d, ArH, /= 5.61 Hz), 9.98 (IH, s, NH). 

Preparation of 3-CycIohexyIoxy-5-methoxy-l-benzo[b]thiophene-2-carboxyIic acid 
(VIB-276). 




Cyclohexyl 3-cyclohexyloxy-5-methoxy-l-benzo[b]thiophene-2-carboxylate (3.0 g, 7.72 
minol) was dissolved in methanol (60.0 mL) and water (15.0 mL) and sodium hydroxide 
(8;0 g, 0.2 mol) was added and the reaction mixture was heated to reflux for 17.0 hours. A 
colourless fluffy solid precipitated. The reaction mixture was allowed to cool and the 
precipitate was collected by filtration and thai stirred witii IN aqueous hydrochloric add 
(50.0 mL) and the resulting solid was collected by filtration and purified by 
recrystallisation from methanol/ water to afford (2.3 g, 97.2 %) oi the desired 

3-cydohexyloxy-5-methoxy-l-benzo[blthiophene-2-carboxylic add as small white 
crystals. m.p. = 176-177»Q M.S. m/z 307 (M + !)+• IR NMR (CDCI3) 61.26-1.40 (6H, m, 3 
X CH), 1.61-1.73 (3H, m, 3 X CH), 1.84-1.88 (2H, m, 2 x CH), 2.11-2.15 (2^ m, 2 x CH), 3.91 
(3H, s, OCH3), 4.56 (lli m, C?;^CH3)2, J = 4.08 Hz), 7.16 (IH, dd, ArH, J = 2.49, 8.85 Hz), 
7.26 (IH; m, ArH), 7.65 (IH, d, ArH, J = 5.01 Hz). Found C 62.62, H 5.98 %. C16H18O4S 
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requires C 62.7^ H 5.92 %. HP.L.C retention time = 6.56 minutes. (10 % B/90 % D) to (90 
% B/ 10 % D) over 20 minutes (B = 90 % CH3CN 10 % H2O) (D = O.IN NH4OAC (pH = 4)). 

Preparation of 3-CaiIoro-6-nitro-l-benzoIb]thiophene-S-oxo-2-carboxylic add (VIB-044). 

30 % Aqueous 
hyctrogea peroxide 
acetic acid 
dichlorometliane. 
>- 





30 % Aqueous hydrogen peroxide (9.2 mL, 81.0 mmol) was added to 

3-chloro-6-nitro-l-benzo[b]thiophene-2-carboxyKc add (500.0 mg, 1.94 mmol) dissolved in 
acetic add (19.3 mL) and the reaction mixture was stirred at room temperature for 24 
hours. The reaction mbcture was diluted with water and the aqueous phase was extracted 
with dichloromethane and the dichloromethane phase was washed with brine, water and 
saturated aqueous NaHCQs solution. The dichloromethane phase was ihen dried, 
filtered and evaporated under reduced pressure to afford an off wHte solid, which was 
purified by column chromatography eluting with (ethyl acetate/hexane/ acetic add) 

(40/40/10) to afford die desired 3-diloro-6-nitro-l-benzo[b]thiophene-S-oxo-2-carboxylic 
add. 
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Preparation of 3-CWoro-6-nitro-l-benzo[blthiophene-2-carboxylic add (V.I.B-026). 
(a) Methyl 3-chIoro-6.nitro-l.benzo[b]tiiiophene-2-carboxyIate). 

,C02H OgN. 




SOCl 




O2N 




OCH3 



4-Nitro dimamic add (10.0 g, 52.0 mmol) was dissolved in anhydrous DMF (4.0 mL) and 
ddcrobenzene (70.0 mL) and anhydrous pyridine (410.0 mL) was added. To this reaction 
mixture thionyl chloride (19.0 mL, 260.0 mmol) was added dropwise over 30 minutes at 
room temperature. The reaction mixture was heated at reflux for 24 hours. Apredpitate 
formed after about 3 hours and the reaction mixture gradually became a brown colour. 
The reaction mixture was aUowed to cool to room temperahire and then to about 0»C in 
ice. The predpitate was collected by filtration, washed weU wiih diethyl ether and dried 
to afford (6.0 g, 44.0 %) of the desired 3-chloro-6-nitro-l-benzo[bJthiophene-2-carbonyl 
chloride . The 3-chloro-6-nitro.l-benzo[b]thiophene-2-caibonyI chloride (6.0 g, 22.0 
mmol) was suspended in anhydrous THF (180.0 mL) and methanol (120.0 mL) was added 
dropwise over 1 hour and the greenish suspension was stirred for 6 hours. The solvent 
was evaporated under reduced pressure and tfie residue was subject to rapid siUca 
filtration eluting with dichloromethane. The yellow eluent was evaporated under 
reduced pressure and the yeUow residue was purified by recrystalUsation from ethyl 
acetate to afford (5.2 g, 37.0 %) of the desired methyl 3-chloro-6-nitro-l- 
ben2o[b]thiophene-2-carboxylate as dark yeUow/green prisms. m.p. = 216-217°Q M.S. 
m/z 271 (M + 1)+. iH NMR (CDCI3) 5 4.0 (3H, s, OCH3), 8.12 (lH, d, ArJH, J = 8.94 Hz), 
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8.35 (IH, dd, ArH, J = 1.92, 8.91 Hz), 8.78 (IH, d, ArH, J = 1.89 Hz). Found C, 44.18, H, 
2.19, N, 5.19 %, C10H6CINO4S requires C, 44.28, H, 2.21, N, 5.17 %. 

(b) 3-Chloro-6-mtro-l-benzoIb]thiophene-2-carboxyIic add 
(V.I.B-026). 




ZNNaOH 

Ethanol 

5NHa 



OCH. 




Methyl 3-chloro^nitro-l-ben2o[b]thiophene-2-carboxylate (46.2 mg, 0.17 nunol) was 
dissolved in ethanol (2.0 mL) and aqueous 2N NaOH (0.5 mL) was added. The reaction 
mixture was heated to reflux for 1.0 hour and then allowed to cool to room temperature 
and stirred at room temperature for 48 hours. The solvent was evaporated under reduced 
pressure to afford a white residue which was taken up in water and acidified, then 
extracted with ethyl acetate, dried and evaporated under reduced pressure to afford a 
(30.0 mg, 68:7 %) of the desired 3-chloro-6-nitro-l-ben2o[b]thiophene-2-carboxyUc acid as 
white powder. M.S. m/z 255.71 (M - 1)+- 1h NMR (300.13, d^-DMSO) 6 8.14 (IH, m, 
ArH), 8.35 (IH m, ArH), 9.20 (IH, m, ArH). 

Preparation of 3-[(3-CarboxyphenyI)sul£inyl]ben2enecarboxyKc acid (VJ.B-032). 
(a) 3-[(CarboxyphenyI)saIfanyl]benzenecarboxyIic add. (V.I.B-006). 




Cul 
NazS 




To a solution of 3-iodobenzoic add (24.8 g, 100.0 mmol) was dissolved in anhydrous DMF 
(100.0 mL) was added potassium carbonate (6.9 g, 50.0 mmol). The reaction mixture was 
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heated to 100 '^C for 5 minutes and sodium sulphide (4.3 g, 55.0 mmol) and copper iodide 
(1.9 g, 10.0 mmol) was added and the reaction mixture was heated to reflux under an 
atmosphere of nitrogen for 12 hours. Water (500.0 mL) was then added and the reaction 
mixture was heated to boiling with activated carbon. The carbon was filtered off while 
hot into an excess of 6N HQ (50.0 mL). A precipitate formed on cooUng to room 
temperature and was collected by filtration and washed with water to afford (5.36 g, 19.5 
%) of the desired 3-[(carboxyphenyl)sulfanyl]benzenecarboxylic add (GM71/7) as an off- 
wHte powder. M.S. m/z 272.73 (M - 1)* Ir NMR (300.13, d^-DMSO) 7.32-7.63 (4H, m, 4 x 
ArH), 7.84-7.99 (4H, m, 4 x ArH). 



(b) 3-[(3-Carboxyphenyl)sulfiny]]beiizenecarboxyIic acid (V.I.B-032). 




OH 



Aqueous Pyridine 
PTAB 

40 % NaHS9 
2N 1^304 




OH 



To a stirred ice cooled solution of 3-[(carboxyphenyl)sulfanyl] benzenecarboxylic add 
(GMTiy^Z, VIB-006) (1.0 g, 3.65 mmol) in aqueous pyridine ((1/1) 5.84 mU phenyl 
trimethylammonitim tribromide (1.43 g, 3.8 mmol) was gradually added in portions to 
keep the temperature between 0 and 10 "C. When addition was complete, the reaction 
mixture was stirred at room temperature for 24 hoiu-s. Then the unreacted PTAB was 
decomposed with 40 % NaHSOg (3.65 mL). Ice water (14.6 mL) was then added and the 
reaction mixture was addified with 2N H2SO4. A soKd predpitated to afford (833.0 mg, 
78.7 %) of the desired 3-[(3-Carboxyphenyl)sulfinyI]benzenecarboxylic add (GM71/21, 
VIB-032) as a white powder. M.S. m/z 288.70 (M - 1)* IR NMR (300.13, dg-DMSO) 7.67 
(2R t, 2 X ArH, J = 7.8 Hz), 7.99 (4H, m, 4 x ArH), 8.23 (2R, m, 2 x ArR). Ir NMR (300.13, 
d^-DMSO) 38.8, 132.2, 133.1, 133.4, 139.5. Found Q 53.97, R, 3.22 %, C,4H,oOiiS .1.0 H^O 
requires C, 54.49, H, 3.24 %. 

(Reference: Rabai, J., Kapovits, L, Tanacs, B and Tamas, J., Syntiiesis, 1990, 847-849. 
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Preparation of 3-(2-OxophenylethylsulfanyI)benzoic acid (VIB-294). 





KaCOs/QH^H 



COOH 




COOH 



10 



To bromoacetophenone (250 mg, 1.16 mmole) and anhydrous K2CO3 (694 mg, 5.02 mmole) 
in ethanol, 193.6 mg (1.25 mmole) 3-mercaptobenzoic add was added and the mixture 
refluxed overnight. The solvent was evaporated and water added to the solid residue. 
The basic aqueous solution was extracted with etixyl acetate to remove unreacted 
bromoacetophenone. The aqueous layer was acidified and extracted with etfiyl acetate, 
dried, evaporated and the residue purified by flash chromatography using 
chloroformmethanol 95:5. Evaporation of the fractions resulted in a yellow powder (380 
mg). M.S. m/s 271 (M - 1)+- 1h NMR (DMSO) S4.75 (2H, s, -CH2-), 7.39-7.7 (4«, m, 4 x 
ArH), 7.75 (IH, d, Arii /= 5.61 Hz), 7.86 (IH, s, ArH), 8.02 (3H, d, ArH). 

Preparation of 3-[2-(3-Cyanophenyl)-2-oxoethyIsuIfiinyI]benzoic add (VIB 216) 




Br2/CI%COOH 




15 




KaCOa/QHgOH 



COOH 




COOH 



3-acetylbezonitrile (2.5 g, 0.017 mole) was dissolved in acetic add (50 ml) then bromine 
liquid (3 gm, 0.0187 mole) in a<»tic add (12.5 ml) was added dropwise over 2 hrs. The 
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reaction mixture was stirred overnight The acetic add was evaporated to yield a fawn 
coloured soUd (3.63 gm). This was used in the next step without further purification. 

Bromoacetylbenzonitrile (300 mg, 1.34 mmole) and anhydrous K2CO3 (740 mg, 5.35 
nunole) in ethanol, 210 mg (1.36 mmole) 3-mercaptobenzoic add was added and the 
mixture refluxed overnight. The solvent was evaporated and water added to the solid 
residue. The basic aqueous solution was extracted with ethyl acetate to remove unreacted 
-bromoacetylbenzonitrile. The aqueous layer was addified and extracted with ethyl 
acetate, dried, evaporated and the residue purified by flash chromatography using 
chloroform foUowed by chloroformrmethanol (99:1). Evaporation of high Rf yeUow = 
fractions resulted in a yellow powder (130 mg). M.S. m/s 296 (M - 1)+-. 1h NMR (DMSO) 
6 4.31 (2Fi s, -CH2-), 7.25-8.25 (8H, m, 8 x ArH). 

2-l3-Oxo-3-(l»pyrroI-2-yDpropenyl]benzoic add (VIB 238) 





25%NaOH 




1 gm (6.7 mmole) 2-carboxybenzaldehyde and 2-acetylindole (726.8 mg, 6.7 mmole) were 
dissolved in absolute ethanol (16 ml) and NaOH (25%, 16 ml) was added and stirred 
overnight. The reaction mixture was added to water and extracted witii ethyl acetate to 
remove unreacted 2-acetylindole. The aqueous solution was addified and extracted with 
ethyl acetate. The ethyl acetate extract was wased with water, dried and evaporated to 
jdeld the chalcone (1.28 gm). 

Preparation of 3-(3-Cyanopropylsulf anyDbenzoic add (VIB 239) 
COOH 

To solution of 3-mercaptobenzoic add (250 mg, 1.62 mmole) in ethanol (lOmI), anhydrou 
potassium carbonate (896 mg, 6.48 mmole) was added foUowed by bromobutyronitrile 
(239.97 mg, 1.62 mmole). The reaction mixture was refluxed overnight. The ethanol was 
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evaporated and water added. The basic solution was extracted with ethyl acetate. Hie 
aqueous layer was acidified and the resulting precipitate filtered and dried to yield 196 
mg product. M.S. m/s 220 (M - !)+• 1h NMR (DMSO) 8 1.79 (2H, m, -CH2-), 2.37 (2H, t, - 
CH2-), 3.02 (2H, t, CHZ), 7.56 (IH, d, 1 x AxH), 7.74 (IHt, d, IxArH), 7.83 (lH, bs, IH, 
IxArH). 

Preparation of 3-[2-Oxo-2-(3-carboxyphenyl)ethyIsulfanyl]benzoic acid (VIB 217) 




The nitrile (VIB 216) (100 mg, 0.316 mmole) was dissolved in acetic add (3 ml), cone 
sulphuric add (1 ml) and water (1 ml) and the mixture refluxed overnight. A predpitate 
formed overnight. The mixture was added to water and extracted with efliyl acetate. The 
ethyl acetate extract was washed with water, dried and evaporated to yield die product 

(50 mg). MS. m/s 314 (M - 2)+- Ir NMR (DMSO) 6 4.57 (2H, s, -CH2-), 7.3-8.6 (8H, m, 
8xArH). 
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Preparation of l-(3-Carboxyphenyl)-2-[2-(3-carboxyphenyl)-2- 
oxoethylsuIfanyUethanone (VIB 292) 




H2S04/CH3COOH 




To a suspension of sodium sulphide (100 mg, 1.28 nunole) InDMF (5 ml) was added 3- 
bromoacetylbenzonitrile (500 mg, 2.23 mmole) in DMF (2 ml) and the mixture stirred 
overnight. The DMF was evaporated and water added to the residue. The mixhire was 
extracted with dichloromethane and the extract washed with water, dried and evaporated 
to yield a brown oil which was used in the next step without piuiacation. 

The dinitrUe (440 mg) was dissolved in acetic add (6 ml), cone stilphuric add (2 ml) and 
water (2 ml) and refluxed overnight. A predpitate formed. The mixture was added to 
water and the brown soUd filtered and dried to yield product (200 mg). M.S. m/s 356 (M - 
2)+ iH NMR (DMSO) 8 4.24 (4H, s, 2x-CH2-), 7.2-8.6 (8H, m, 8xArH). 

Preparation of 4-[(2-oxo-2-phenylethyl)thio]beiizoic acid (VIB-384). 
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To bromoacetophenone (322.8 mg, 1.62 minole) and anhydrous K2CO3 (896 mg, 6.48 
nimole) in ethanol (20 ml), 250 mg (1.62 mmole) 4-mercaptobenzoic add was added and 
the mixture refluxed overnight The solvent was evaporated and water added to the soUd 
residue. The basic aqueous solution was extracted with ethyl acetate to remove unreacted 
bromoacstophenone. The aqueous layer was acidified to yield a precipitate which was 
filtered and dried (356 mg). m/z 271 (M-l)+ IH NMR (DMSO) 5 4.75 (2H, s, -CH2-)/ 7.35- 
7.72 (5H, m, 5xArH), 7.82 (2H, d, 2xArH), 8.05 (2H, d, 2xArH). 

Preparation of 4^[2-(3-cyanophenyl)-2-oxoethyl]^o}benzoic acid (VIB 385) 



KjCOyCjHjOH 




To 3-cyanobromoacetophenone (363.3 mg, 1.62 mmole) and anhydrous K2C03 (896 mg, 
6.48 mmole) in ethanol (20 ml), 250 mg (1.62 mmole) 4-mercaptobenzoic add was added 
and the mixture refluxed overnight. The solvent was evaporated and water added to the 
solid residue. The basic aqueous solution was extracted with etfiyl acetate to remove 
unreacted bromoacetophenone. The aqueous layer was addified to yield a predpitate 
which was filtered and dried (377 mg). The solid was fiirther purified by flash 
chromatography (CHC13:CH30H 99:1 to 95:5. The homogeneous fractions were pooled 
and evaporated to yield product (110 mg). m/z 296 (M-l)+ 'HNMR (DMSO) 6 4.9 (2H, s, - 
CH2-), 7.44 (2H, d, 2xArH), 7.63 (IH, d, ArH), 7.76 (IH, t, ArH), 7.83 (2H, d, 2xArH), 7.93 
(m, d, ArH), 8.13 (IH, d, ArH), 8.29 (IH, d, ArH), 8.54 (m, d, ArH). 

Preparation of 2-{[2-(4-carboxyphenyI)-2-oxoethyIIthio}benzoic add (VIB 410) 



KjCOyC^IjOH 





To bromoacetophenone (394.09 mg, 1.62 mmole) and anhydrous K2CO3 (896 mg, 6.48 
mmole) in ethanol (20 ml), 250 mg (1.62 mmole) 2-mercaptobenzoic add was added and 
the mixture refluxed overnight. The solvent was evaporated and water added to the solid 
residue. The aqueous layer was addified to yield a predpitate which was filtered and 
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dried (487 mg). m/z 315 (M-l)+ *HNMR (DMSO) 5 4.75 (s, 2H, -CH2-), 7.22 (IH, t, ArH), 
7.47 (2H, t, 2xArH), 7.87 (IH, d, ArH), 8.06 (2H, d, 2xArH), 8.15 (2H, d, 2xArH). 

Preparation of 2-{[2-(3-cyanophenyl)-2-oxoethyI]thio}beiizoic acid (VIB 411) 




To 3-cyanobromoacetophenone (250 mg, 1.11 mmole) and anhydrous K2C03 (617 mg, 
4.46 mmole) in etiianol (20 ml), 172 mg (1.11 mmole) 2-mercaptobenzoic add was added 
and the mixture refluxed overnight. The solvent was evaporated and water added to the 
solid residue. The basic aqueous solution was extracted wiih eihyl acetate to remove 
imreacted bromoacetophenone. The aqueous layer was acidified and, extracted with ethyl 
acetate, washed, dried and evaporated to yield solid (290 mg). m/z 296 (M-l)+ ^HNMR 
(DMSO) 5 4.75 (2H, s, -CH2-), 7.2^ (IH, t ArH), 7.49 (2H, 1 2xArH), 7.74 (IH, t ArH), 7.88 
(IH, d, ArH), 8.12 (IH, d, ArH), 8.3 (lli d, ArH), 8.54 (IH, s, ArH). 

Preparation of 2-{[2-(3-caiboxyphenyl)-2-oxoethylltIuo}benzoic acid (VIB 412) 




To 3-carbo3qrbromoacetophenone (250 mg, 1.03 nunole) and anhydrous K2C03 (568.6 mg, 
4.11 mmole) in ethanol (20 ml), 158.6 mg (1.03 mmole) 2-mercaptosuccinic add was added 
and the mixture refluxed overnight. The solvent was evaporated and water added to ihe 
solid residue. The aqueous layer was addified and extracted with ethyl acetate, washed, 
dried and evaporated to yield soUd (250 mg). m/z 315 (M-l)+ IHNMR (DMSO) 5 4.75 
(2H, 8, -CH2-), 7.22 (2H, t, 2xArH), 7.48 (2H, t, 2xArH), 7.67, IH, t, ArH), 7.87 (IH, d, ArH), 
8.2 (IH, d, ArH), 8.3 (IH, d, ArH), 8.53 (IH, s, ArH). 
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Preparation of 4-[(2E)-3-phenylprop-2-enoyllben2oic add (VIB 237) 




25% NaOH/CjHjpH 




To a mixture of 4-carboxyacetophenone (250 mg, 1.52 ininole) and benzaldehyde (161.6 
mg, 1.52 mmole) in absolute ethanol (4 mlX NaOH (25% w/v, 4 ml) was added and 
aUowed to stir at RT for 2 days. Water was added and the mixture acidified to pH 4. The 
precipitate was fUtered, dried and rectystalized with methanol to yield product (98 mg). 
m/z 251 (M-l)+ IHNMR (DMSO) 8 7.4-7.92 (7H, m, ArH & =CH), 8.09 (2H, d, 2xArH), 
8:i9(2H,d,2xArH). 

[3-(3-Hydroxyphenyl)-2-jnercaptobut-2-enoylamino]acetic acid (VIB-383). 




CH» 



Methanol 
KOH. 




5-(-Methyl-3-hydroxybenzyUdine) rhodanine acetic acid (100.0 mg, 0.33 mmol) was added 
to a solution of potassium hydroxide (90.7 mg, 1.62 mmol) in methanol (10.0 mL). The 
reaction mixture was stirred at room temperature for 2 hours. The reaction mixture was 
then poured into saturated sodium chloride (100.0 mL) and the resulting aqueous solution 
was acidified with glacial acetic add. A yellow precipitate formed, which was coUected 
by filtration and dried to afford a crude sample of the desired 3-(2-hydroxyphenyl) buten- 
2-oic acid as a yellow soUd which was purified by recrystallisation fi-om n-propanol to 
afford (253.6 mg, 100.0 %) of the desired 3-(2-hydroxyphenyl) buten-2-oic add as a yeUow 
powder. M.S. m/z 266 (M - 1)*- NMR (300.13 MHz, CD3OD) 5 1.12 (3H, s, CH3), 2.2 
(2Ii s, CHj), 5.78 (3H^ m, 3 X ArH). 
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5-(-Methyl-3-hydroxybeiizyUdme)rliodanine-3-acefic add (VIB-374). 




benzene. 

Rhodanine-3-acetic add (2.81 g, 14.7 mmol) was added to a stirring solution of 
ammonium acetate (120,0 mg) and glad^ acetic add (360.0 L) in anhydrous benzene (30.0 
5 mL). The reaction mbdiire was stirred to boiling for 5 minutes. 3-Hydroxyacetophenone 
(2.0 g, 14.7 mmol) was then added to the reaction mixture and the flask was connected to 
a Dean Stark trap. The reaction mixture was tiien heated to reflux overnight, then 
allowed to cool to room temperature after which the solvent was evaporated under 
reduced pressure to afford a orange/red gum, which was purified with column 
10 chromatography eluting with (chloroform/ methanol/ acetic add) (95/5/10 drops) to 

afford flie desired 5-(-methyl-3-hydroxyben2ylidine) rhodanine-3-acetic acid as a viscous 
red oil. M.S. m/z 307 (M - 2)+- Ir NMR (DMSO-de) S 1.9 (3H CH3), 2.7 (2H, s, CH^ 
6.85 (2H, m, 2 X ArH), 7.28 (IH, m, ArH), 8.28 (IH, s, OH). 

4-Fheneihyloxydnnamic add (VIB-299). 



15 




Aqueous IN Sodium hydroxide solution (6.0 mL, 12.0 mmol) was added to a solution of 
4-hydroxydnnamic add (536.0 mg, 3.2 mmol) in ethanol (10.0 mL). 2-Bromoethylbenzene 
(575.0 mg, 3.1 mmol) was then added to the reaction mixture and the resulting reaction 
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mixture was stirred at room temperature overnight. The solvent was evaporated under 
reduced pressure to afford a white residue, which was taken up in water. The aqueous 
phase was then acidified witih concentrated hydrochloric add to produce a white 
precipitate which was isolated by filtration and washed with water, then dried to afford 
5 (544.0 mg, 66.8 %) of the desired 4-phenethyloxycinnamic acid as a white powder. 'H 
NMR (300 MHz, DMSO) 8 3.82 (3H, s, OCH3), 4.78 (2H, s, CH^), 6.92 (2H, d, 2 x ArH, /= 
7.5 Hz), 7.16 (2H, d, 2 x ArH, /= 7.5 Hz), 7.52-7.60 (IH, m, ArH), 7.62-7,72 (IH, m, ArH), 
7.98 (lH,m, ArH). 

Preparation of 3-Benzyloxy-l-benzo[b]thiophene-2-carboxylic acid (VIB 333) 
10 (a) Methyl 3-hydroxy-l-benzoIb]thiophene-2-carboxylate. 




Potassium ter6r:arj>^butoxide (3.7 g, 32.9 mmol) was added to a solution of methyl 
thiosalicylate (5.0 g, 29.7 mmol) dissolved in anhydrous THF (40.0 mL). The resultant 
yellow suspension was stirred at room temperature for 30 minutes at room temperature. 

15 Methyl chloroacetate (2.86 mL, 32.6 mmol) was then added dropwise to the reaction 
mixture and the reaction mixture was stirred at room temperature for 15 minutes and 
then heated to reflux for 35 minutes. The reaction mixture was then allowed to cool to 
approximately 40 ^^C and another batch of potassium ferfirar^butoxide (3.7 g, 32.9 mmol) 
was added and tiie reaction mixture was allowed to heat to reflux for 20 hours, aqueous 

20 2.5N sodium hydroxide (30.0 mL) was added and the reaction mixture was heated to 
reflux overnight. The reaction mixture was allowed to cool and the methanol was 
evaporated xmder reduced pressure to afford a white residue which was taken up in 
water and the aqueous solution was acidified with concentrated hydrochloric acid and a 
pink solid precipitated and was collected by filtration. The pink product was purified by 

25 recrystallisation from methanol with the addition of charcoal to afford (912.6 mg, 64.0 %) 
of the desired 3-ben2yIoxy-l-benzo[b]thiophene-2-carboxylic add as white crystals. M.S. 
m/z 382 (M + 1)+- 1h NMR (CDQs) 5 3.62 (3H, s, OCH3), 5.19 (2H, s, OCH2), 6.49 (IH, 
m, ArH, 6.7 (IH m, ArH), 6.78-6.82 (2H, m, 2 x ArH), 6.88-7.15 (3H, m, 3 x ArH), 7.62 (IH, 
nv ArH), 10.05 (IH, s, NH). 
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OCHa 5?5l 



DMP 
Potassium carbonate. 




OCH3 



Potassixim carbonate (4.1 g, 29.6 nunol) was added as a soUd to a solution of 3-hydroxy-l- 
ben2o[b]thiophene-2-carboxylate (1.4 g, 6.7 nunol) and benzyl bromide (1.2 mL, 10.1 
hunol) in anhydrous DMF (15.0 mL) at room temperature. The reaction nuxhire was 
heated at 60 "C overnight. The reaction mbcture was allowed to cool to room temperature, 
filtered and the DMF was evaporated under reduced pressure to afford a yeUow solid 
wHch was purified with column chromatography eluting with (ethyl acetate/hexane) 
(1/19) to afford a white powder which was further purified by recrystallisation from 
hexane to afford (2.84 g, 66.0 %) of the desired methyl 3-benzyloxy-l-benzo[b]thiophene- 
2-carboxylate as fluffy white needles. M.S. m/z 382 (M + !)+• 1h NMR (DMSO-d6) 8 3.8 
(2H, s, OCH2), 3.81 (3H, s, OCH3), 7.01-7.04 (2H, m, 2 x ArH), 7.05-7.40 (2H, m, 2 x ArH), 
7.57-7.67 (4H, m, 4 x ArH), 8.81 (IH, s, NH). 

(c) 3-Ben2yloxy-l-benzo[b]thiophene-2-carboxyIic add (VIB 333). 



IS 




Aqueous NaOH 
Methanol. 



OCH3 




Methyl 3-ben2yloxy-l-benzo[b]thiophene-2-carboxylate (1.5 g, 5.0 nunol) was dissolved in 
methanol (50.0 mL) and aqueotis 2.5N sodium hydroxide (30.0 mL) was added and the 
reaction mbcture was heated to reflux overnight The reaction mbcture was allowed to 
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cool and the methanol was evaporated under reduced pressure to afford a white residue 
which was taken up in water and the aqueous solution was acidified with concentrated 
hydrochloric add and a pink soUd precipitated and was collected by filtration. The pink 
product was purified by recrystaliisation from methanol with the addition of charcoal to 
afford (912.6 mg, 64.0 %) of the desired 3-benzyloxy-l-benzo[b]thiophene-2-carboxylic 
add as white crystals. M.S. m/z 382 (M + !)+• Ir NMR (CDCI3) 5 3.62 (3H, s, OCH3), 
5.19 (2H, s, OCH2), 6.49 (IH, m, ArH, 6.7 (IH, m, ArH), 6.78^.82 (2H, m, 2 x ArH), 6.88- 
7.15 (3H, 3 X ArH), 7.62 (IH, m, ArH), 10.05 (IH, s, NH). 

Throughout this specification the word "comprise", or variations such as "comprises" or 
"comprising", will be understood to imply the indusion of a stated element, integer or 
step, or group of elements, integers or steps, but not the exdusion of any other element 
integer or step, or group of elements, integers or steps. 

AU publications mentioned in this spedfication are herein incorporated by reference. Any 
discussion of documents, acts, materials, devices, articles or the like which has been 
ind'uded in the present spedfication is solely for the purpose of providing a context for 
the present invention. It is not to be taken as an admission that any or all of these matters 
form part of the prior art base or were common general knowledge in the field relevant to 
the present invention as it existed in Axistiralia or elsewhere before the priority date of. 
each claim of this application. 

It will be appredated by persons skiUed in the art that numerous variations and/or 
modifications may be made to the invention as shown in the specific embodiments 
without departing from the spirit or scope of the invention as broadly described. The 
present embodiments are, therefore, to be considered in all respects as iUustirative and not 
restrictive. 
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Table 1 - Fc Receptor Modulating Compounds According to the Present Invention 
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Compound 
No 


Structure 


% Inhibition of 
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Table 2: Summary of most active small molecule inhibitors 





IN VITRO TESTING 
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